Excitatory amino acids: role in morphine excitation in rat periaqueductal gray.
Morphine was previously found to elicit an explosive excitatory behavior following its injection at a high dose in the rat periaqueductal gray (PAG). This non-naloxone reversible excitatory action of morphine was mimicked by the GABAA receptor antagonist, bicuculline, suggesting that morphine excitation was due in part to GABAA receptor blockade. In this paper, we report that injections of the excitatory amino acid (EAA) analogues, N-methyl-D-aspartate (NMDA), quisqualate (Q) or kainate (K) in the rat PAG resulted in similar (but not identical) behaviors. The excitatory actions of morphine or of NMDA (but not Q or K) were blocked or attenuated by the NMDA receptor antagonist, 2-amino-7-phosphonoheptanoate. These results show that both GABAA receptors as well as receptors for the EAAs may contribute to the excitatory actions of morphine in the PAG, and suggest that GABA may normally function to counterbalance a tonic excitatory influence of the EAAs.